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Field of the Invention 

The present invention relates to adapters for communication and data 
transmission systems that releasably engage a faceplate of an enclosure 
device. The adapters couple plugs or connectors for modifying existing 
faceplates used for various commtmication and data transmission systems. 
The adapters are particularly useful for MT-RJ and SC connections. 
Additionally, the MT-RJ adapter may reverse the polarity of the data 
transmission system. 
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Background of the Invention 

Many conventional communications and data transmission systems 
have a two optical fiber configuration, with one fiber sending information and 
the other fiber receiving information. A connector in this system would match 
the send and receive fibers in a male plug with the send and receive fibers in a 
female plug, respectively. The female plug may either have female receiving 
portions at opposite ends, allowing two male portions (each of which is 
coupled to a transmission line or cable) to be coupled into each female 
receiving portion. Alternatively, the female plug may have one female 
receiving portion at one end, with the other end coupled directiy to a 
transmission line or cable. 

Conventional connectors, such as MT-RJ jacks or SC connectors, can be 
coupled directiy to 110-style outiet faceplates. An MT-RJ connection is 
generally a naale/ female style connection, with the female portion coupled to 
a faceplate. An SC connection generally has a connector coupled to a faceplate 
and engages two cables, with one cable at either end of the connector. These 
connectors typically make use of the readily available 110-style outiet 
faceplate, but do not necessarily couple to other style faceplates. 

By using either style connection, the system is limited to the polarity 
with which it is wired. If the system is wired improperly or it is noted that the 
fibers for sending and receiving information in the female member do not 
match the send and receive fibers in the male jack, the fibers must be removed 
from either the male or the fenaale parts and rewired. This revving 
complicates a field installation, adding time and expense. 

U.S. Patent No. 5,118^12 to Lu discloses an electrical connector 
configured with the female portion of the connector receiving the male 
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portion of the connector in either an upright or inverted position. The 
electrical contacts from the male portion engage one of two sets of electrical 
contacts in the female portion. Each set of contacts is wired to the same 
transmission line, thus allowing the male portion to be inserted in the female 
portion in either position with the same result. The disadvantage of this 
electrical connector is that it must be wired in a similar manner to 
conventional phone or data jacks, using copper wire and metal contacts. The 
inversion of the male portion has no effect on the polarity of the system. If a 
wiring problem occurs, both contacts would be inoperative and inverting the 
male portion would not overcome this problem. 

U.S. Patent No. 5,593^23 to Demehl discloses an electrical system using 
remote adapters that can reverse the polarity of the electrical current in the 
system. This polarity reversal allows a system to run a device that can perform 
two functions, such heating and cooling, depending on the polarity of the 
current supplied to the device. However, this type of polarity reversal has never 
been applied to communication or data transmission devices and only applies to 
a closed electrical circuit 

Examples of other prior art commxmication connectors are disclosed in 
U.S. Pat. Nos.: 4,362,905 to Ismail, 4,878,848 to Ingalsbe, and 5,244,402 to 
Pasterchick, Jr. et al. 

Thus, a continuing need exists to provide improved conrununication 
and data transnnission adapters. 

Stunmary of the Invention 

Accordingly, an object of the present invention is to provide an adapter 
for a commtmication system that can be coupled to an aperture in a faceplate, 
such as a keystone envelope, and improves the versatility of the system. 
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Another object of the present invention is to provide an adapter for a 
communication system that enables a connector to be plugged in at least two 
different orientations, reversing the polarity of the system which can reduce 
installation time and expense. 

Still another object of the present invention is to provide an adapter for 
a communication system that enables a male plug to be inserted into each end 
of the adapter, reducing installation time and expense. 

The foregoing objects are basically attained by providing an adapter for 
a communication system, comprising a body having a longitudinal axis, a first 
longitudinal end of the body defining a first opening therein, and a second 
longitudinal end of the body defining a second opening therein coaxial to the 
first opening. A first plug is receivable in the first opening. A second plug is 
receivable in the second opening in at least a first position and a second 
position, the first position being angularly offset relative to the second 
position about the longitudinal axis of die body. 

By forming the adapter in the manner, placement of the second plug in 
the second position results in a polarity reversal of the system relative to 
placement of the second plug in the first position. Such alternative placement 
can avoid rewiring for correction of a wiring problem. 

Other objects, advantages and salient features of the invention will 
become apparent from the following detailed description, which, taken in 
conjunction with the annexed drawings, discloses preferred embodiments of 
the invention. 

As used in this apphcation, up, down, upper and lower refer to relative 
directions depending on the orientation of the adapter in a faceplate, and do 
not limit the adapter to any specific orientation. 
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Brief Description of the Drawings 

Referring to the drawings which form a part of this disclosure: 

FIG. 1 is an exploded side elevational view of an adapter according to a 
first embodiment of the present invention, prior to engagement with a 
faceplate and two connectors. 

FIG. 2 is an exploded side elevational view of the adapter in FIG. 1, 
with one of the connectors shown in a second orientation. 

FIG. 3 is an enlarged side elevational view in section of the adapter of 
FIG. 2 engaging the faceplate and the two connectors. 

FIG. 4 is a top perspective view of the adapter of FIG. 2. 

FIG. 5 is an enlarged side elevational view of the adapter of FIG. 2. 

FIG. 6 is an enlarged end elevational view of a first end on the adapter 
of FIG. 2. 

FIG. 7 is an enlarged end elevational view of a second end on the 
adapter of FIG. 2. 

FIG. 8 is a side elevational view in section of the adapter taken along 
line 8-8 of FIG. 7. 

FIG. 9 is an end elevational view in section of the adapter taken along 
line 9-9 of HG. 8. 

FIG. 10 is an exploded side elevational view in section of an adapter 
according to a second embodiment of the present invention, prior to 
^rigagement with a faceplate and a connector. 

FIG. 11 is a side elevational view in section of the adapter of FIG. 10 
engaging the faceplate and the connector, 

FIG. 12 is a top perspective view of the adapter of FIG. 10. 

FIG. 13 is an elevational front view of the adapter of FIG. 10. 


FIG. 14 is a side elevational view in section of the adapter of FIG. 13 
taken along lines 14-14. 


Detailed Description of the Preferred Embodiment 

Referring initiaUy to Figs. 1-3, an adapter or cormector 10 according to 
a first embodiment of the present invention is shown with plugs or jacks 12 
and 14 that may be inserted into each end of adapter 10. A faceplate 16 
receives adapter 10 with plugs 12 and 14. 

Adapter 10 is preferably molded from plastic, and has a substantially 
rectangular outer cross section, as seen in Figs. 6-9. However, adapter 10 may 
be any suitable material and shape, as long as the adapter dimensions allow 
the adapter to be received by the desired faceplate. Adapter 10 includes a 
body 11 having a longitudinal axis y, a first open end 18, a second open end 
20 coaxial to first open end 18, and a through passageway 21 extending 
through the body and connecting open ends 18 and 20. Adapter 10 also has 
exterior sides 22, 24, 26, and 28. 

Side 22 is a substantially flat planar surface, divided into two sections 
30 and 31. Section 30 is substantially rectangular and adjacent first end 18, and 
has an integrally formed protrusion or notch 32 extending therefrom that is 
about one-half the width of section 30, as seen in Figs. 4-8. Protrusion 32 is 
defined by a surface 34 that extends outwardly and substantially 
perpendicularly from section 30 and a surface 36 that is adjacent stirface 34 
and extends from section 30 at an acute included angle, preferably of about 30 
degrees. Section 31 is preferably a substantially flat planar sxirface and is 
slightiy larger in area than stu-f ace 30, as seen in Fig. 4. 

Sides 24 and 28 are similar and therefore only side 24 is described, the 
description of side 24 also appUes to side 28. As seen in Fig. 4, side 24 is 
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divided into two sections 38 and 40. Both sections 38 and 40 are preferably 
substantially flat planar surfaces and are offset in parallel planes relative to 
one anther by surface 42. Surface 42 is defined by the intersection of sections 
30 and 31 of surface 22. 

Side 26 is substantially similar to surface 22, in that it is divided into 
two sections 44 and 46, section 46 being slightly larger in surface area tfian 
section 44. However, side 26 does not a have protrusion similar to protrusion 
32. Rather, side 26 has an arm 48 unitarily formed as one piece v^rith and 
extending from section 46, as seen in Fig. 5. Arm 48 initially extends 
substantially perpendicular from section 46 and is about one-half the width of 
section 46. Arm 48 then curves through a 90° angle toward first end 18. 
Additionally, arm 48 is supported by a member 50 that is attached to section 
46, and terminates v^th notch or protrusion 52. Protrusion 52 is defined by a 
surface 54 that extends outwardly and substantially perpendicular to the 
adjacent portion of arm 48, and a surface 56 that is adjacent to surface 54 that 
forms an acute included angle of about 60 degrees with surface 54 and 
terminates at the end of arm 48. 

As seen in Fig. 6, first end 18 is preferably rectangular and defines 
opening 58 therein. Opening 58 is generally rectangular and is preferably a 
conventional data transmission port for a MT-RJ connector. However, 
opening 58 may be any size or shape that would allow insertion of a suitable 
communication or data transmission connector. First end 18 also has openings 
or icon identification ports 60 and 62. Openings 60 and 62 are preferably 
rectangular and allow an identification label (not shown) to be inserted 
therein. The identification label has two fingers that can be inserted into 
openings 60 and 62 and has a labeling portion extending between the fingers 
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and substantially perpendicular thereto. The finger can be retained in the 
identification ports by an interference fit. 

As seen in Fig. 7, second end 20 is preferably rectangular and defines 
opening 64 therein. Opening 64 is similar to opening 58 in that it is generally 
rectangular and can receive a conventional MT-RJ connector. However, 
opening 64 is symmetrical about plane A that includes longitudinal axis y, 
thus allowing a conventional MT-RJ to be inserted in either a first position or 
orientation similar to that of plug 12, as seen in Fig. 1, or in a second position 
or orientation that is preferably angularly offset by approximately 180 degrees 
about longitudinal axis y of the body 11, as seen in Fig. 2. The orientation of 
Fig. 1 may be considered the normal or upright orientation, while the 
orientation of Fig. 2 may be considered the inverted position. However, the 
second position of body 11 may be offset by any suitable angle that would 
allow a polarity reversal of the cormntmication or data transmission system. 

As shown in Fig. 8, first receiving area 66 is adjacent opening 58, and 
preferably receives a rectangular connector, such as a conventional MT-RJ 
plug, as seen in Fig. 3. As seen in Fig, 6 and 8, adjacent opening 58, angled 
surfaces 68, 70, and 72 extend inwardly toward the center of area 66 to 
surfaces 74, 76, and 78, respectively. Surfaces 74, 76, and 78 define the 
substantially rectangtilar upper portion 79 of area 66, as seen in Fig. 9. 
Surface 74 has a notch or hole 90 extending upwardly and away from area 66. 
Surfaces 76 and 78 are substantially perpendicular to surface 74 and result in 
protrusions 80 and 82. 

Also adjacent opening 58 are surfaces 84, 86, and 88 extending 
inwardly and substantiaUy perpendicular to first end 18. Surfaces 86 and 88 
are substantially perpendicular with surface 84 and define along with 
profarusions 80 and 82, the substantially rectangular lower portion 89 of 


opening 58. Sides 84, 86 and 88 have grooves 92, 94, and 96, respectively, 
which allow possible further alignment measures with a male plug or passage 
of air when not met with a respective key or protrusion on a plug. 

As shown in Fig. 8, second receiving area 98 is adjacent opening 64. 
Second receiving area 98 preferably receives a rectangular connector such as a 
conventional MT-RJ plug. In receiving area 98, the connector can be received 
in a normal first position or orientation, similar to receiving area 66, or in an 
inverted second position or orientation, as seen in Fig. 3, The bottom portion 
of receiving area 98 is a mirror image about plane A, including longitudinal 
axis y, of its top portion. As seen in Fig. 7 and 8, adjacent opening 64, angled 
sxirfaces 100, 102, and 104 extend inwardly toward the center of area 98 to 
surfaces 106, 108, and 110, respectively. Surfaces 106, 108, and 110 define the 
substantially rectangular upper portion 111 of area 98, as seen in Fig. 7. 
Surface 106 has a notch or hole 107 extending upwardly and away from area 
98. Surfaces 108 and 110 are substantially perpendicular to surface 106, 
resulting in protrusions 112 and 114. 

Adjacent opening 64, angled surfaces 116, 118, and 120 extend 
inwardly toward the center of area 98 to surfaces 122, 124, and 126, 
respectively. Surfaces 122, 124, and 126 define the substantially rectangular 
lower portion 127 of area 98, as seen in Fig. 7. Surface 122 has a notch or hole 
128 extending downwardly and away from area 98, as seen in Fig. 8. Surfaces 
118 and 120 are substantially perpendicular to surface 116 and restilt in 
protrusions 130 and 132. 

Also adjacent opening 64 are surfaces 134 and 136 extending inwardly 
and substantially perpendicular to second end 20. The stuiaces define, along 
with protrusions 112, 114, 130, and 132, the substantially rectangxjdar middle 
portion 137 of area 98. Sides 134 and 136 have grooves 138 and 140, 
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respectively, which allow possible further alignment measures with a male 
plug or passage of air when not met with a respective key or protrusion on a 
plug. 

As can be seen in Figs. 7-9, area 66 is slightly smaller than area 98. This 
discrepancy is due to the expended area for receiving an inverted connector in 
area 98. The transition from area 98 to area 66 occurs at surface 141 extending 
substantially perpendicular from surface 122, specifically shown in Fig, 7. 
Wall 141 should be equidistant from first and second ends 18 and 20. 

Extending between, first receiving area 66 and second receiving area 98 
are protrusions 142, 146, 148 and 150, as shown in Figs. 6-9. The protrusions 
are preferably rectangular in longitudinal and lateral cross-section, but may 
be any suitable shape for aligning jacks that are inserted into the adapter 10. 
The protrusions extend inwardly and substantially perpendicular from the 
surfaces defining the first and second receiving areas and toward the center of 
through passageway 21. The protrusions are aligned in the center of each 
respective side for aligning the two plugs 12 and 14. 

Plugs 12 and 14 are substantially similar, and therefore, only plug 12 is 
described. Plug 12 is a conventional MT-RJ plug and has a substantially 
rectangular front portion 152. Front portion 152 is adapted to snugly fit within 
openings 58 and 64. Molded into front portion 152 are two preferably U- 
shaped slots 154 that open at the two sides of end 156 of front portion 152, as 
seen in Figs. 1 and 2. Slots 154 are adapted to receive protrusions 142, 146, 148 
and 150, and are approximately one-half the length of the protrusions. 
Additionally, front portion 152 has a raised portion 155, with a similar U- 
shaped portion therein. These dimensions allow two plugs 12 and 14 to 
receive the protrusions as seen in Fig. 3. Additionally end 152 is open 
enabling the send and receive optical fibers 153 and 155, respectively, to 


11 


# 


connect end to end with optical fibers of another plug or connector. The 
optical fibers are preferably side by side in the plugs 12 and 14, but may be in 
any position or orientation as long as the abutting jack or plug has the fibers 
similarly situated. 

Plug 12 has a protrusion or hook 156 extending therefrom. The 
protrusion an unitary part of arm 158 that extends in a direction substantially 
parallel to front portion 152, as seen in Figs. 1-3. Connecting the arm to the 
front portion is stop 160. Stop 160 extends outwardly and substantially 
perpendicularly from front portion 152 and beyond arm 158. This extended 
portion or stop 160 abuts first end 18 of the adapter 10 when plug 12 is 
received therein, as seen in Fig. 3. The optical fibers are inserted through rear 
end 162 of plug 12 and coupled thereto by any suitable means, such as 
crimping. 

Faceplate 16 is preferably a plastic conventional faceplate, but may be 
any shape or material that may cover an enclosure, outlet box or box 
eliminator. Faceplate 16 has apertures 164 extending therethrough, which 
may number anywhere from one to as many that can be placed in the 
faceplate. Each aperture 164 is stirrounded preferably by a keystone envelope 
166 extending therefrom, but the aperture may be any suitable size and shape. 
Each envelope has a hole or groove 168 in the upper and lower walls 170 and 
172, respectively, to engage adapter 10, as seen in Fig. 3. 

Assembly 

Adapter 10 is inserted into an aperture 164, with protrusion32 on side 
22 engaging groove 168 in wall 170 and with protrusion 52 of arm 48 
engaging groove 168 in wall 172, to couple adapter 10 to faceplate 16. Plugs 12 
and 14 are then inserted into open ends 18 and 20, with slots 154 receiving 
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protrusions 142, 146, 148, and 150 and with hook 156 engaging notch 90 to 
secure the plug within the adapter 10. The three U-shaped slots 154 (one on 
either side and one in protrusion 155) engage three of the protrusions 142, 146 
and either 144 or 150, depending on the orientation of the jack in the adapter. 
The engagement of slots 154 and protrusions 142, 144, 146, and 150 aligns the 
plugs 12 and 14 so that they abut each other in the adapter and allow the fiber 
optic cables to meet end to end. The send fibers abut one another and the 
receive fibers abut one another to allow data transfer from one line to the 
next. As seen in Fig. 3, plug 12 is received snugly within receiving area 66, the 
arm 158 of plug 12 entering the upper portion of the area 66 and the front 
portion 152 entering the lower portion of area 66 with raised portion 155 
compensating for the area necessary for inserting arm 158. 

If the system is wired improperly, for example, the send fibers 
matching the receive fibers when the plugs 12 and 14 are inserted in the 
upright orientation, as in Fig. 1, the plug iriserted into the second end 20 may 
be inverted, as shown in Figs. 2 and 3. In this iiistance, the send and receive 
fibers' positions will be reversed, the polarity of tihe system wiU be reversed 
and the fibers will then match properly, (i.e., the send fibers matching and the 
receive fibers matching). As seen specifically in Fig. 3 hook 156 will engage 
notch 128 coupling plug 14 to adapter 10, with the arm 158 of plug 14 entering 
the lower portion of area 98 and with the front portion 152 of plug 14 entering 
the middle portion of plug 14. As will be understood by one of ordinary skill 
in the connector field, by using an adapter of tiiis sort the relative position 
(which fiber is on the left or the right when observing the fibers in the plug) of 
the individual fibers is irrelevant. Each individual plug may be wired having 
the send and receive fibers on either side, and the fibers may be easily 
matched by inverting the plug, thus reducing installation time and expense. 


13 


Embodiment of Fig. 10-14 

Adapter 210 may be inserted into a faceplate as described above and 
used for a two optical fiber system as described above. However, connector 
212 is preferably a conventional connector wherein a transmission line or 
cable is snapped in either end of the connector and the alignment of the cable 
is achieved through connector 212, Connector 212 is preferably an SC adapter 
as is known to one skilled in the art of electrical connectors, but may be any 
connector for connecting transmission lines. 

As seen in Figs. 12-14, adapter 210 has a body 211 with a longitudinal 
axis X, a first open end 214 and a second open end 216 coaxial to first open 
end 214. Ends 214 and 216 are connected by a passageway 218 extending 
through the body. First end 214 is substantially rectangular having a 
substantially rectangular operiing or aperture 220 therethrough. 

Extending from the periphery of second end 216 are resilient arms 222 
and 224. Arm 222 extends substantially perpendicular from second end 216 
and is approximately the same width as end 216. Arm 222 has a substantially 
flat planar outer surface 226 with a protrusion 228 extending therefrom. 
Protrusion 228 is defined by surface 230 that extends outwardly and 
substantially perpendictdarly from sturface 226 and a surface 232 that is 
adjacent surface 230 and extends from surface 226 at an acute included angle, 
preferably of about 30 degrees. Arm 222 also has extensions 234 and 236 
extending substantially perpendicular and laterally from arm 222 and a 
groove 237. Groove 237 preferably allows clearance for a retention 
mechanism or spring 254, but can also allow further alignment measures with 
a plug or passage of air when not met with a respective key or protrusion on a 
plug. 
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Arm 224 initially extends at an obtuse angle from second side 216, as 
seen in Fig. 14, and along with side 216 defines notch 238. Arm 224 then has a 
slight bend to extend parallel to the longitudinal axis x, terminating arm 224 
in a position substantially perpendicular to end 216 and forming a surface 
240. Surface 240 has a protrusion 242 extending therefrom and defined by a 
surface 244 that extends outwardly and substantially perpendicularly from 
sxirface 240 and a smface 246 that is adjacent siurface 244 and extends from 
surface 244 at an acute included angle, preferably of about 30 degrees. Arm 
224 also has extensions 248 and 250 extending substantially perpendicular 
and laterally from arm 224. 

Connector 212 is preferably rectangular and fits snugly within opening 
220. Additionally connector 212 has two metal or plastic springs 254 and 255 
coupled thereto, as seen in Figs. 10 and 11. Springs 254 and 255 attaches to 
connector 212 by a conventional band 256 that surrounds connector 212 and 
fits into a groove similar to groove 258. Extending from the center of 
connector 212 is protrusion 257. 

To assemble the adapter system, adapter 210 is inserted into faceplate 
16 and protrusions 228 and 248 engage the grooves 168 in the keystone 
envelop. Connector 212 is then inserted into aperture 220 of adapter 210, with 
spring 254 engaging notch 238 and spring 254 engaging the comer defined by 
end 216 and arm 222, and with protrusion 257 abutting faceplate 16, as seen in 
Fig. 11, to hold connector 212 therein. A fiber optic cable may then be snapped 
into either end of the connector 212 as is known to one skilled in the art. 

Adapter 210 can be easily removed from the keystone envelope in 
faceplate 16 by applying pressure on surfaces 226 and 240 of arms 222 and 
224, respectively. The pressure flexes arms 222 and 224 inwardly and releases 
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notches 228 and 242 from grooves 168. The pressure required may be exerted 
by hand by an operator without additional tools or implements. 

While specific embodiments have been chosen to illustrate the 
invention, it will be understood by those skilled in the art that various 
changes and modifications can be made therein without departing from the 
scope of the invention as defined in the appended claims. 


